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PURPOSE: To obtain a structure approximate to single crystal having excellent continuity by a method 
wherein a film, containing nickel, iron, cobalt, platinum I or their silicate and the like, is closely adhered tc 
the silicon of the impurity region of a thin film transistor, and the region of crystal silicon is expanded usir 
the above-mentioned material as a starting point. CONSTITUTION: A hole is formed on the silicon oxide 
film 13 on an impurity region 16, and nickel silicide films 17A and 17B are formed in such a manner that 
they are closely adhered to a semiconductor region 12 through the above- mentioned hole. The impurity 
region 16 and other semiconductor region are crystallized by conducting an annealing treatment at 550 
[degJC for four hours in a nitrogen atmosphere. Lastly, a silicon nitride film of 5000A in thickness is 
deposited as an interlayer insulator 18 in the same manner as an ordinary TFT is manufactured, a conta 
hole is formed thereon, and a wiring 19A and an electrode 19B are formed on a source region and a drai 
region. As a result, the reliability and the yield of production of a thin film transistor can be improved. 
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1. —*M*A-f ^^T^xti: 

£^*MWMLrtJL#A^*#«^fc*-J-^ 

#^*+-^jp|*iAJ.4fe*+>#.i«*A4b;- #*> *NA*#- 
400 - 650 "C ^j&ATi&^m*-. 

Hit. 

5. 4Mft&#0£-.£ l /9ri*.^^r^-, *t. 450 -650 

*>^3fe+-^M»Ji^A--^4»«MMI; 



k*mb^#, *t^t*#— k**+«*— Mt— a* 

8. tiMftfe*)**. 6 Witt:*-*, <t*fe***L6,^— 

CMOS 
CMOS 3&#. 



m m =& 



^t^A^-tt^", J£t-*fr«ft t-^EI^ 1994 -f- 2 ft 15 9, 
+ 94103242.6, « -ft 

i&'fr, ^^^7^^-^ CVD PSTj*^^ CVD 
^^Jtt*fc*****t^ A^f- (TFT) 

TFT Aaii^*A&**JtJi^aflLA*iBi*W^*LJW^ 



J*A4bJMttt#tt#&. 

4Wf NO.l- 214110, ^F). &*7, W&Jt£A4*#tt*#J^«<ffcjL 

(NiSi x , 0.4<x<2.5), J^4b44l^A^ir^^A^A^4t^, 

^.«^1jr*^*^ig^*LaLW.A*t^. #^£A#*^i!jj&*t-fc^ 
SMt(*^-f-580XJ)TaL***, A4fc**f**ikay*fc. 4UM*(Fe), 

A*.* K JL^e A 4Mfc adUM* *j&Ur*.*Mt. £ 

**jfcW<ffc<Wfr, #X^Ut*^^i#.Tlfe*AA*t«4fc'ffc#. 

B j*»^#^3t 4f Jt#r A#^*^"^' &*H5i£&gr A *M*- A #■ 
*«t***M*. JQ^^M^^^A4Mft.^*A4bM4M4m. 
AMfcJf-ii**-*****.. «#itfc^#A^#*Mfcti*&, 



^t- 3 (atoms • cm" 3 )0.01 J&^~ % sM^-f 5 % . 

£-«Mr*|L. %JL®.*-%L*M*kJ&$* 4k. %. *MjKm*L&&to 
T&frfc lx lO ,5 cnT 3 #J 1 4k. 4bfc4&#)$L<btfL&. 

1 x 10'W 3 #J 1 x 10 19 cm 3 , SIMS »J*>tfL £$Mt 

^ CVD 414^^41^. 
^^^(>M^(application method)), *'J77;&, M PSJ *p 

iL^^#^^>fe^^^iiL^^)t^^rv^^. 



— *Hfc*fc/*i4Mfctt. #JL4Stf*.**ifcT. j&**j&*i^JMMfr. 
H 1(A)- l(Q>UL^4^t99--^^4MI x — 

B 4(A) - 4(D) A*-*;ML« # — ^ «* X £ #J © ffitfg # ^ 

#**&;&<&)); 

^3Pft^ CVD (Coming 7059) 10 Jl^j& 2000 

(angstroms)J^ JL^ J*M*4Mfc*fc*Ml 1 1 , QJkfl ^ % * CVD CVD 
3r&W#L&J$L% 200 - 3000 500 - 1500 A^jpt it 

i±£ 350X251) 450^T&*tJ£ 0.1-2 'Mi*, 4sUMt#JBlt 

M^AA^BLAk, 12. RF CVD, ECR CVD 

&VHMzr&l&&&J$L% 500- 1500 ^Mv&MLft&#j8tt4Me^& 
13. CVD *&J\ TEOS(W^4Mb&)fr4Mt#;$ 

5000 *£), ^ttffl^Ato^aM^fcl 14. ^, 



*l*«Mfc-f io **/*. a tf, *sMUt. #A— *7Mt# 2000 
&t$ fa*4Mfc<Kr i5(#Ufc-&). 4sA>&#:£#%&.*)-> Rlftfe 

IMW*w#JMfc4*i*|l**t, ^iUit«(S 1(A)). 

TFT iMJ^fc&OPH,). P S TFT ^^(B^). ®j>ff[-fr% 
N ^ TFT. tf#4fcllft;to&<fe,&7{7 80KeV, rf&xfrM»J&# 65KeV. 
&jfch^A#&E 16A I6B. itfcBt, tfc^NM*E#»Hlhfe#L 
mj&j£4Mk%±fr4tJikm. 13 -fcjfejt*'. ^A^4fc**{A 
4|l)J& 17A 17B, ift&^itttMMM-f-^B 12, 550 

A4b(B 1(B)). 

£jMl^#)i£:f #L TFT tt^*W#:frASt*l/Mt# 5000 
*4*4U;a*Jft#*JWM|^ 18, Riit:30Aff*MtfflJMt>*4*& 
*k*U ^^^K^EL^,Ji^A^^%.*l 19A ^» 19B. 4S> tk, 
JM&4&A £R A# £ AJ0Ufc4*#a * *l*fcH-. 

(® l(C))t. iM T */fblfc(* 1000 J^)^>45(^ 5000 *&)<# 

i&i±Jii&x2#]A TFT(E# N #iM). TFT #>^i& 

,&i»4Kmobili1y>£ N tfjiM 40 - 60cm7Vs, & P t^l 
30- 50cmWs. -^^.^E^-^^^L)9jife> 48 'J>itf-tfj 17 J. 25V 

^ ^ A CVD >5T (Corning 7059)20 X1& 2000 

&1hMMfMtokXk 21. CVD A^g CVD ***** 

200 J. 3000 500 J. 1500 *&ttf # A iii±£ 350 

^j£.450*C^*tg?0.1-2 >hH, te^Jl£&l^^fcJ«.*#ifc£., ^ 



23. ttJ&Jti RF CVD, ECR CVD j£*Mfc**&^ 

iU?-vdt# 500 J. 1500 4t£**MfcJfett4l4b«M24. «4Ufl^FA 
CVD flL/* TBOS(W^|t i ^)^IL^*^d»*L*jftlt4f 

^Tfc^&Jfl. LPCVD 1% - 5%#«#A*Mfc(/fL 

A# 5000 © VAfy&M1$ 25A *»'25B(ffl 2(A)). 

26A P 26B. jfcBt, #(#&^te;*#fc& PH 3 )tM* 

N 3£&>t> ^ 60 - 110KV &<fc|:ft* 80KV ;fri£%,,&'fc£->Mtt£# 
jttJs^ 40-80KV W° 65KV 6d^it^^T, m(&&K&Z*>m 
^B^^^Pi^^M. -W*», AJMJttJULNtt&A TFT 

200 - 1000 300 4fctt*4b4K**)jtJK 27A 27B, 

fett*i&jL#4M&j£i£ 26. ^ 55oic#&^ t=aMfwMN*& 

^Agtt^ijRlL^I^, rftJLXt TFT(® 2(B))^#'J*.^at^^*J^ 

^^K ^4fc*MR 27C W-f-A^-f-W^KMlHt.*. ^® 2(C) 
#pr. ,&&#ffr?tT, ^AftM't^M^(S 2(C)). 

TFT ^;fc[sJ##Nfc, XfcM-J&Jk 5000 

^&&£^E*Ui^i^fc&29A, 29B 29C. 4S, *iu JR. 

jMfc4&(1000 *£#);f*4S(5000 J&#)tf 2 >£j&. 
/t3Jii£j^#J& CMOS ^ TFT. CMOS 

>M#<t£##H, >2l«f&'etti'fNH£. £^JMl15V 
at, ^L^LJC#^^^ 11MHz, ir^&,EM_ 17V Bt, *.*.JL^*^ 



18MHz. 

*«jiti**"W*»T. 3. CVD 3$r*£JM 

30(Corning 70S9)Ji*B AJ*ilt# 2000 Vk¥lAM&KJ£8k31. #. 
^J^^^f^ CVD CVD ^-^HWiM-A* 200-3000 ^4t# 

^ 500- 1500 J&tt#&>&JBl. itit^L 350 -450X3 T^^hifS 0.1-2 >h 

>ffc. &j£;fcB>J<^A&^J&B*fc 32. Sfcj&tf RF 3p$-f* CVD, ECR 

DVC jfc*Mfr^&^jM^ftj$ 500- 1500 J&tfJjUty&Jfc 33, 
**NMMt**#^. **JHP CVD **B^, ^TEOS0=?£& 

^l^, J8*4fcfr*iWHMr i%^<Hh£j&(#5000 4H4Bi*t 

4Mb. ii#^>%,vA, «.feH.>« 2V/min -t*h £i&£»J 220V Bt, 
# 2000 &ttfB4Mltt4WU&&). 4&X 4 *k#.mft£m 

TFT iM*fciL(PH3), *t P M TFT ^>&(B 2 H 6 ). S t^M^ 
A N 32 TFT. #f # *^.xt#ffc 80KeV, *t £^*fc;>l 65KeV. 

>*U&^#,&Jf 36A 36B. j*N\ *»®^rJiL, SAiUHf-^ 
#US_*#-£^. #, £&yftK^Ji^*t/ftj£&#£. 33 t 
«*^Att>£te4fc(j^)J!fc 37A 37B ^itil^^L^^SiJ-f-^B: 



^32. 550*0 fc^i»afc:#w>H*lN"*$&*t«, #<(jl&,f EL 36A 

36B «A* , e-f ^KJI^W 3(B))£Sr&te. 
*#. M-^ KrF ^^i|t**«4t**Ji«iUit^A4fc, (* 
248nm, J&fe: 20nsec), jtb^h^l 200 - 400m J/cm 2 

n at, H&XjMM 300 1:, «JtiPi|UIMtJR^-^4t 
#> iSylT^- 200 "C $| 450 "C ^ f»J . 
XeCl(&#: 308mn), ArF(&#:: 193nm)&£4«#^##&;fc 

&£. RTA('fc&&ii*)##];r*&, ®^7^>L^^^#ifc^#^ 

4m&&&*A#t£jL2£$,J$Ltt*km. 4Mfr&IHB (transmission type) 

4L# . «l ^ <N M, TFT ir m -fit, XMJ9-AMf 5000 & 

38, *JiiiJtfflJML'IMfc&4MMU « 

^E^S^^a^jL^^^-^^^^L 39A ^ 39B. 45, 

*kC* 1000 &)*»<&(# 5000 *k)¥j£M:m. m-ttiLJLt.t® 3(QymA 
TFT(®^N- 

4, ««,m**HtJi«. CVD £ 

10cm Jflzrtf)&.M (Corning 7059)40 Jb, l&jSUf-jSUb 2000 *£6^#& 
4fc*M*0Ml. ^^^^-CVD^^CVD^^J^A7& 200-3000 
4L#jft# 500-1500 *4**A4k0t. m.*±fr 350 -450*0 T, & 



frm 0.1-2 'bt*VLMAM*flt&+ 5 

j$L% 500- 1500 VMiAteUlL 43 ftm#JMi. Sf/MHP*-f" CVD 

MAiM^^%^lX^4Ml(J9- 5000 #JL#W«# 

io to, %v&^^M*#>, 2V/min ^fh^^-iU'J 220V H, 

*Sfc3fe^#L«.<lL. *fcStl*»| 10 2 8f> **JUL. 

JWt# 2000 W*L#L4b#(|t.'tt>te)45. W#. 

4(A)). 

^ f - n s tft, z>mmfc<p 2 H<)m f- p £ tft. q f #h^* n as tft. 

*»a*.*,A>«t#ffclL^ 80KeV, *t^£fc;# 65KeV. 

4&46AsM6B. otbfch 4(B))tf A, & ^a******^*-^. 

20 ^ ^*M3iJMt*Ji»ldM' 5 Wty&~+flito*&J&tm. 51. i£fMfc 
51 &]%-J$L$LMt#) 20 - 50 

*-*«,T, ffiA. 5ml ttfr>7 100ppm(>b^:5:)4$:^^^^(^^->t 
lOcmiL^'fr^LT). JfcBt, 41 U 50 #/^&>& 10 

25 >^i7r7^^>t^^-t^^^^^^ 52. £«*fr*.T, 

4fe*4t>*«#5^4LJ&, AM»41, >*-&^# 2000 Ail 
# 60 *}rty¥)%l¥t s f-)&. T 0- 150rpm «Mfrnfr, 

X-f *#»-t(H 4(C)). 



-9- 



-t*«:3L— 4- TFT. ^BqUi, >|UM 40 JL^j&*3rttTFT. 

^ 550"C^^o7^9«j-, «.**JSfeJBl42*kA4t(*t l ^ J t). 

£*Ajr4*T. ^*t*A«&MUt«t*tt«Mt'*J* 
* 0.1 - 10 **tf*4bM*. «*A*TttfcJIU**#. « 

MHMiARMUJ # =. IC 09 . B) * iMnfcfc 

0 5 £ SIMS **AtfrA4fcJl*4J&, 50 ftvitij 

A#.&-JMfc*Afe**&*. &feTFT*itJPAKJM*'fMl. mew, 

CitfW, ^*A4^# f *it#A&*tt**Ufctb TFT ififo/m, 
M*HIUM&fc*jt-- 41*,- 5 

^E.^^^!j t^^t^^^r lOOppm Ht, iC^L^J.^ lOppm 4&$L 

A. 4& K Tjc jp. 6j 4. -fc # £ $ jt«. . 

^^^Jit^TFT ^^|SJ^^, ^^.^ 5000 
*tf4Mfc*Ufc##AW*fc*L#. 48, &i±*b&6)it!&.ft.&x.j&mLyX 
^A*B^ttB^'tt^g,*r«fe 49A #» 49B. 45, tfc, JMWfcA 

1000 i£)#»4S(5000 & &J§k. 
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3Mfc4k, JMMk <P*MBk CBbrtiMk 

^L,&^g84SM*2- £^&i£4&(nicke] 2 - ethylhexanodic acid)t&# 

"epfc^M. Tokyo Ohka kogyo Co., Ltd^/ff OCD(Ohka Diffusion 
Source), iM OCD -L, 200t: 

-fcj£i& H -kii^-f- iMJ & til *h #*Hfc # m&7L-% tfjft&c. 

;tb*h ^^#*L^^^, 2 - 1 gt«|L (nickel 2- 

ethylhexanodic acid)#> ^^^UL-tf- JUMfr*>^#i&j£J^^-fc-. 



&*£fciMl 200ppm - lppm jMfc&# 50ppm 
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